Addition of hyaluronidase to lignocaine with adrenaline for retrobulbar anaesthesia in the surgery of senile cataract IAN THOMSON From Norton Eye Unit, Norton, Zimbabwe SUMMARY A double-blind trial demonstrates the effectiveness of adding hyaluronidase to lignocaine with adrenaline in producing ocular akinesia and anaesthesia in retrobulbar nerve blocks. 92% of the blocks in which hyaluronidase was used for intracapsular cataract surgery were judged successful compared with 56% of those without added hyaluronidase (p<O01).
Hyaluronidase is an enzyme which depolymerises the polysaccharide hyaluronic acid present in the intracellular matrix of connective tissue.' It increases the spread of locally injected anaesthetics and so should improve the effectiveness of nerve blocks.
Reports on its value in retrobulbar anaesthesia have differed. Atkinson2 and Lebensohn3 found it to be useful, while Mindel4 did not find it to be effective. Dissatisfaction with the initial success rate of lignocaine with adrenaline alone prompted this trial with the addition of hyaluronidase to the anaesthetic.
Materials and method
One hundred and fifty consecutive patients admitted for senile cataract surgery were randomly allocated to one of two groups, A or B. Two identical 150 ml bottles of local anaesthetic were prepared. To each bottle was added 100 ml of 2% lignocaine and 1 ml of adrenaline 1/1000. To one of the bottles 1500 IU of hyaluronidase was added. One bottle therefore contained 100 ml of 2% lignocaine with adrenaline 1/100000 and other 100 ml 2% lignocaine with adrenaline 1/100000 and 15 IU hyaluronidase/ml.
The bottles were labelled A and B by an independent observer who was told which bottle contained the hyaluronidase. After the labelling of the bottles only the observer knew what was in each bottle. The same procedure was repeated when more anaesthetic was needed. The code was broken at the end of the series of 150 patients.
Since no trouble had been previously experienced with facial nerve blocks, only 2% lignocaine with adrenaline 1/100000 (prepared separately) was used for this procedure. A combined van Lint and O'Brien technique is used routinely, with 1 ml injected over the mandible 2.5 cm in front of the ear lobe and 2-5 ml injected above and below the orbital rim, the injection being started 2-5 cm lateral to the orbital rim.
The retrobulbar injection was 2 ml given through a 26 G 50 mm needle. The injection was started at the lower, lateral orbital margin, the needle passed straight back through the skin of the lower lid for 1 cm to go through the orbital septum, and then angled at 450 to follow the lateral wall of the orbit to the apex. An attempt was made to place the anaesthetic solution within the muscle cone.
Preoperative sedation was 25 mg chlorpromazine given orally approximately half an hour before surgery. No local anaesthetic drops were put in the eye either before or during the operation.
Six patients were operated on at each session. All anaesthetics were given by me at the start of each session and before scrubbing up for surgery. The first patient to be operated on therefore had his local anaesthetic about 15 minutes before surgery (10 minutes to give six anaesthetics plus 5 minutes for scrubbing up) and the last patient about one hour and five minutes after the local anaesthetic, an average of 10 minutes being allowed for each operation. This time gap is well within the normal range given for the duration of lignocaine with adrenaline. 5 Patients with a grade 3 anaesthetic had a repeat retrobulbar injection of 2% lignocaine with adrenaline 1/100 000.
The surgical procedure consisted of (1) a 3/0 silk suture passed through the central upper lid margin and clipped with mosquito forceps to retract the lid; (2) a Graefe knife section; (3) a peripheral iridectomy; (4) one preplaced 8/0 silk suture; (5) intracapsular cryoextraction of the lens; (6) two further 8/0 corneoscleral sutures. A superior rectus suture for eye fixation was not used.
Three patients had a retrobulbar haemorrhage and were excluded from that particular session but reentered the trial with the same anaesthetic when they were rescheduled for surgery one week later. All preoperative tensions were less than 21 mmHg Schi0tz.
Results
The results were analysed by x2 test with one degree of freedom.
A successful anaesthetic was grade 1 or grade 2. Of the 150 blocks 74% were successful first time, with the remainder needing a second retrobulbar injection. Of the 75 who had added hyaluronidase 92% were successful compared with only 56% of those without hyaluronidase (p<0-01) ( Table 1) .
Sixty-seven of the 150 anaesthetics were grade 1 and nearly three-quarters of them had added hyaluronidase. Conversely nearly 80% of the 39 anaesthetic failures were in patients without added hyaluronidase (p<001). The 44 grade 2 anaesthetics were more or less equally divided between the two groups ( Table 2) .
COMPLICATIONS
Seven patients (4.6%) had prolapse of vitreous into the anterior chamber at the time of surgery. Five of those were in patients not given hyaluronidase and two in those who had added hyaluronidase. The difference is not statistically significant (0-2<p<05) ( Table 3) . A larger series might show a difference, since it is my experience that vitreous prolapse is nearly always associated either with poor anaesthesia or with repeated retrobulbar injections. Repeated injections of fluid into the retrobulbar space will increase the pressure behind the eye in a manner analogous to that of a small retrobulbar haemorrhage. When the eye is opened and the intraocular pressure falls to zero, the effect of increased pressure behind the eye will be to push forward the vitreous in response to the pressure gradient created.
Twenty-one (14%) patients had accidental rupture of the anterior lens capsule necessitating extracapsular lens extraction. Of those, 11 (52.4%) were in patients without added hyaluronidase and 10 (47-6%) were in the group with hyaluronidase. The difference is not statistically significant. adrenaline to restrict absorption the hyaluronidase acted only to increase diffusion, so limiting its effectiveness. He did find that the induction of anaesthesia was faster with hyaluronidase, which would be expected from the more rapid initial spread of the anaesthetic produced by the hyaluronidase.
Good local anaesthesia in cataract surgery is almost a sine qua non for good results. To operate on an eye which has perfect akinesia and anaesthesia is a relatively simple procedure, with a few complications and an excellent prognosis. To operate on an incompletely anaesthetised eye is an invitation to disaster.
Some practitioners are doubtless more adept than others at placing their retrobulbar injections exactly within the muscle cone. 
